Objective: The digital revolution is changing the manner in which patients communicate with their health care providers, yet many patients still lack access to communication technology. We conducted this study to evaluate access to, use of, and preferences for using communication technology among a predominantly low-income patient population. We determined whether access, use, and preferences were associated with type of health insurance, sex, age, and ethnicity.
Such changes have redefined the patient-physician relationship. 8, 9 Moreover, communication technology is creating opportunities for the provision of care to vulnerable populations through shared decision making, collaboration, patient empowerment, and access to health care. 10 -13 Knowledge of patients' access and use of communication technologies can assist physicians in identifying the best avenues for providing health information.
Adoption and use of communication devices has increased significantly in the United States during the past 10 years. 14, 15 The Pew Research Center 16 has described overall access to cell phones and computers, suggesting that 88% of Americans have a cell phone and 57% have a computer. Despite increased technology use across the United States, some groups have decreased access to Internet technologies. According to the US Centers for Medicaid and Medicare, 42% of Medicaid patients are living below the federal poverty level. 17 Individuals in government health insurance programs may lack the resources to purchase cell phones and computers. Other studies have identified barriers to access and adoption of modern communication devices among older adults, individuals from underrepresented groups, and individuals with low incomes. [17] [18] [19] [20] [21] [22] Overall access to Internet health information may be less among some patient groups than previous studies have reported. For instance, the Pew Research Center recently evaluated home broadband access, and found that approximately two thirds of African Americans and Hispanics had access, whereas three fourths of whites had access. 23 They evaluated Internet and cell phone use and found that whites had significantly higher use. 23 Patients who own computers without Internet access and cell phones without data plans or text messaging would have a limited ability to acquire relevant health information through newer communication channels. Moreover, patients with cell phones on short-versus long-term contracts or patients with phone numbers that have changed may be unable to maintain communication with their health care provider over time. In addition, patient preferences for communicating health information over the Internet and by text may vary. For instance, in 2010 the Pew Research Center found that 35% of cell phone owners had smart phones, but only 17% of smart phone owners looked up health information. 24 Our patients represent some of the more vulnerable populations in the United States and may have far less access to communication technologies than the Pew Research Center's findings would suggest. The purpose of this study was to examine communication technology access, use, and preferences among a largely government-insured, diverse patient population receiving health care in 9 Texas primary care clinics. We wanted to determine if patient age, sex, insurance type (Medicare vs private insurance), and ethnicity influenced patient access to digital devices and Internet communication channels.
Methods

Setting
This study was a cross-sectional survey of patients attending primary care visits in 9 primary care clinics affiliated with the Residency Research Network of Texas (RRNeT), a practice-based research network. RRNeT is a collaboration of 10 family medicine residency programs in which approximately 100 faculty and 300 residents see more than 300,000 patients per year. Approximately half of the patients are members of government-sponsored health insurance programs. This study was approved by institutional review boards at all participating sites.
Subjects
Medical student research assistants enrolled patients during May and June of 2011. Investigators identified all physicians (family physician or family medicine residents) working in each half-day clinic session. For each session, medical students randomly selected one physician and invited all consecutive patients of that physician to participate in the study about patient visits. After obtaining informed consent from the patient, the medical student accompanied the physician during the visit and administered a 1-page confidential patient questionnaire. Medical students invited 689 adult patients to answer questions about communication technology, and 533 (77.4%) completed the questionnaire. The data were entered into a central database shared by all 9 health clinics.
Measurement
Patients provided basic demographic information including age, sex, race/ethnicity, and health insurance status. They responded to questions about adoption and use of electronic communi-cation devices, especially cell phones and home computers, on a 1-page anonymous survey. Additional questions were asked about use of electronic devices to send and receive health information. Finally, patients were asked about their preferences for communicating with a health care provider and preferences for receiving health information (refer to Table 1 for survey questions).
Analysis
This analysis was limited to adult patients aged 21 and older. Chi-squared tests examined group differences in technology access, use, and preferences.
Groups were defined by age, sex, insurance status, and race/ethnicity. Health insurance status was used as an estimate for socioeconomic status, with private insurance (generally provided by employers to full-time workers) indicative of higher levels of economic stability. Patients with Medicare were aged Ն65 or disabled. Adults receiving Medicaid had extremely low income or were low-income pregnant women. Patients covered by "county health plans" were enrolled in tax-supported, locally administered programs that assist uninsured patients with payment for health care services. People in a county plan or who self-pay have no health insurance coverage, characteristic of unemployed adults or part-time workers. Logistic regression analyses examined the combined influence of patient characteristics on communication technology access, use, and preferences. Outcomes, coded as 0 (no) or 1 (yes), included 9 variables related to access (cell phone or computer ownership); use (use of texting, E-mail, and Internet searches); and preferences, which included receiving or sending health information by E-mail or Internet. Predictors included age, male sex, race/ethnicity, Spanish language, and insurance status. Age was entered as a continuous variable, whereas the categorical predictors were entered as dummy variables; non-Hispanic whites served as the comparison group for race/ethnicity and private health insurance served as the comparison for insurance status. All variables were entered into the 9 models in block 1.
Patient demographics and technological resources for patient care varied substantially among the RRNeT clinic sites. Therefore, we entered "site" as block 2 in the logistic regression model to determine its additional influence on outcomes. Practice 8, located in central Texas, had the highest proportion of privately insured patients and was selected as the contrast site.
Results
The questionnaire was completed by 533 of the 689 patients asked to participate, for a response rate of 77% (Table 2 ). Approximately one third were men, half were Hispanic, 13% were African American, and 3% were Asian. The mean age was 51 years; 27% were young adults (aged 21-41 years), 59% were middle aged adults (aged 41-64 years), and 21% were seniors (aged Ն65 years). With regard to health insurance status, 28% of patients had private insurance, 48% had government insurance (Medicare or Medicaid), 22% had coverage through a Texas county payment plan, and 5% were self-pay.
Telephone Access and Use
Nearly all of our patients (97%) owned a telephone and 84% owned a cell phone (Table 1) . Of our total sample, 38% indicated they had cell phones with month-to-month contracts, whereas 45% indicated that they had cell phones with longer-term contracts. A majority of patients (63%) reported that they kept the same cell phone number from the previous year, whereas 18% reported that their cell phone number had changed. A total of 53% of patients reported using text messaging on their cell phones.
Computer Access and Use
Most patients (62%) owned a computer (Table 1) . However, of the entire sample only 48% of patients reported conducting Internet searches, sending and receiving E-mail, and looking up health information on the Internet. Approximately 18% of patients reported using instant messaging and almost a third of patients reported accessing the websites MySpace and Facebook, whereas a quarter of patients accessed the YouTube website.
Communication Technology Preferences
A small group of patients were interested in sending or receiving health information by E-mail, text, or the Internet (Table 1) . About one third of patients "would like" to send or receive health information by E-mail. About 1 in 5 patients "would like" to send or receive health information by text, and very few (12.6% to 13.5%) wanted to send or receive health information using the Internet.
Age Differences
Younger patients were more likely to own, use, and prefer communication technology; all comparisons were statistically significant (Table 1) . With Bonferroni correction for multiple comparisons, 15 of 17 comparisons remained significant (P Ͻ .003).
Younger patients were more inclined to own cell phones and computers; to use text messaging on their cell phones; to conduct Internet searches, send E-mail, and use instant messaging; to access websites such as Facebook and Myspace; and to search the Internet for health information.
Younger patients also had more positive preferences for using communication technology to communicate with their health care providers and indicated a willingness to communicate by E-mail, text messaging and over the Internet.
Sex Differences
In our sample, a higher percentage of men than women (88% vs 82%) owned cell phones and owned cell phones with longer-term contracts (56.5% vs 41.1%; P ϭ .002). Also, more men than women (71% vs 58%) indicated having the same phone number as in previous years (P ϭ .037).
More men preferred receiving health information by E-mail (41% vs 33%; P ϭ .055), whereas more women preferred receiving health information by text message (22% vs 13%; P ϭ .012) (data not shown).
Insurance Status Differences
Insurance type had a significant influence on access to, use of, and preferences for using communication technology to communicate with one's health care provider ( Internet searches. More uninsured patients looked up health information on the Internet than patients enrolled in government-sponsored insurance programs, but they searched less than patients with private insurance. Patients with private insurance also had more positive preferences for using computers and cell phones to communicate health information by E-mail, text messaging, and the Internet.
Racial/Ethnic Differences
Bonferroni correction showed that non-Hispanic whites were most likely to own cell phones and computers and use the Internet for searches and E-mail (Table 4 ). In addition, non-Hispanic whites were most likely to "like" receiving their own health information by E-mail.
Logistic Regression Analysis
Logistic regression analysis examined the combined influence of demographic predictors and clinic site on communication technology access, use, and preferences. Block 1 entered the demographic predictors; block 2 entered the clinic sites. Clinic site had a modest influence after controlling for patient characteristics; only 2 of 9 analyses showed significant contribution of block 2 (sites). Cell phone ownership was greater in clinic 7 and clinic 9 (P Ͻ .05); and preference to send E-mail was lower in clinic 2 (P Ͻ .05). Table 5 presents block 1 (demographic) findings from 9 logistic regression models; each column represents one model. Cells show the odds ratios for each predictor. Age, race/ethnicity, and insurance status all were strongly linked to access to, use of, and preferences for communication technology. Sex had no effect. Young age was a consistent predictor across all outcomes. Hispanic and African-American patients had significantly lower access to and use of communication technology when compared with nonHispanic whites. Spanish-speaking patients were less likely to use the computer for Internet searches or E-mail. Having Medicaid insurance or county plan/self-pay-markers for low income-were consistently predictive of low access, use, and preferences. After controlling for age, Medicare insurance was predictive of low preferences for sending or receiving health information using the computer.
Discussion
We found that many respondents have limited or inconsistent access to different forms of communication technology, and few desire to communicate electronically with their physicians. Younger and white respondents were more likely to possess electronic communication devices and to be interested in communicating with physicians electronically. We also identified lackluster Internet use, E-mail use, and health information searches among patients enrolled in government-sponsored health insurance programs. A 2006 study evaluating patients' health information Internet searches yielded small differences among patients from different age and socioeconomic groups. 24 In contrast, our study found considerable differences between patient groups in terms of their access to health information on the Internet. These differences were especially salient when considering patient age, ethnicity, and type of insurance. Values provided as percentages. *Some missing data.
The Pew Research Center has suggested a much broader adoption of the Internet, which may lead physicians to assume that there is a considerable amount of the utility in placing health information online. According to Pew Research Center, 24 approximately 82% of Americans and 53% of the elderly use the Internet, whereas in our sample, 48% of patients and 26% of seniors indicated that they did so. Less than 40% of individuals receiving Medicaid and Medicare reported conducting Internet searches and searching for health information. The disparities are considerable and lead us to believe that technology use among the poor and the elderly is much lower than previously reported. Efforts to place health information on the Internet simply will not reach those who would benefit the most: those with low incomes and the elderly.
Generally, our patients' preferences for communicating health information seemed to be out of alignment with health policy and the capabilities of some providers. Few patients in our study preferred communicating health information by E-mail, text message, or over the Internet. This is consistent with previous studies, revealing a much lower than expected use of web-based health care communica- tion systems. 21 Moreover, a generational and socioeconomic divide remains, as younger patients and patients with private insurance plans have more positive preferences for electronic communication with their health care providers. Young people and individuals with private health insurance are already using smart phones and looking up health information on the Internet at higher rates than other patient groups. 25, 26 Some research has shown that uninsured patients are more inclined to look up health information on the Internet. This is fairly consistent with our findings regarding self-pay patients, although privately insured patients reported searching for health information the most. 24 Older patients may prefer not to use technology to communicate what is perceived as sensitive health information.
Our patients' preferences for using technology to communicate with their care provider generally corresponded with access to and use of such devices. However, not all patients with access preferred to communicate with their health care provider through these channels. Previous research has suggested that perceived benefits of using technology must outweigh perceived costs, 26, 27 which can include patients' lack of familiarity with newer health information outlets, and perceived limitations (eg, lack of sensitivity or inability for health workers using these channels to meet patient needs.) 29 It is likely that perceptions of technology use for health purposes will never match the positive perceptions associated with directly communicating with a health professional.
The most vulnerable patients may be older patients with low incomes. These patients have a higher likelihood of becoming ill and perhaps have a higher need for health information. They likely would benefit from reciprocal and timely communication with a health professional offering services online, through E-mail, or by instant or text messaging. Unfortunately, older, low-income patients have less access to communication technology and prefer not to use it. Generally, they seem to prefer "personal touch" to "high tech." In practices with increasing use of this health information technology, a decrease in time spent face to face may have unintended negative consequences for the doctorpatient relationship.
One limitation of this study involved the conduct of multiple 2 tests. Although P values close to 0.05 may lend themselves to spurious associations, our analysis showed consistent patterns of differ- ences across survey responses. Furthermore, most comparisons by age and insurance status met the Bonferroni correction criteria of P Ͻ .003. Finally, the logistic regression analyses reduced the type I error inherent in multiple comparisons. Our study population was limited to a predominantly low-income and elderly population in one region of the United States. More than 70% characterized themselves as ethnic or racial minorities, and almost half of our patients indicated that they were enrolled in government-sponsored health insurance programs. In the general US population, about 30% of individuals are Hispanic or African American, and 55% have some type of employment-based insurance, whereas 30% receive government-sponsored insurance and more than 15% are uninsured. 29 Therefore, it is difficult to argue that these findings are characteristic of the general US patient population.
However, the patients in this study represent some of the most vulnerable populations in the United States and, as such, deserve attention from health care policymakers who are promoting widespread use of communication technology to provide health information. We might anticipate that communication technology will become more widespread over time. Decreasing costs make the technology more accessible, and young people's comfort with cell phones and computers suggest use and preferences will expand as young patients age. Still, we must be mindful of obstacles to this form of contact and provide a menu of communication strategies that address the preferences and needs of our populations, including people with low income or language barriers. As we strive for expansion of the patient-centered medical home, patient-centeredness must be at the core of its structure. Being patient centered means understanding our patients' resources, skills, and preferences. We conducted this study to gain a better understanding of our own patients; likewise, we encourage all practices to "know thy patients" to tailor practice resources to patient capabilities.
